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(54) COLORED GLASS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To readily obtain a colored glass capable of 
being produced easier than the sol-gel method, having a high heat 
stability and having a wide selective range of color concentration and 
color tone by forming a multilayer membrane laminated by two kinds of 
thin layers having different reflective indexes on at least a part of the 
surface of the glass substrate. 

SOLUTION: The first solution for forming a thin layer having a reflective 
index (n1) is obtained by mixing a metal alkoxide such as titanium 
tetraethoxide with a solvent and a coloring agent such as cobalt chloride 
and copper surface. The second solution for forming the thin layer 
having a reflective index (n2)[(n1)>(n2)] by mixing a metal alkoxide such 
as silicon treatethoxide with a solvent and a coloring agent such as 
praseodymium oxide. The objective colored glass is obtained by coating 
the first solution for forming the thin layer on a part of the surface of a 
glass substrate 1 to provide the first thin membrane 2 having 1 0- 
1000nm thickness and (n1) reflective index, further coating the second 
solution for forming the thin layer to provide the second thin membrane 
having 10-1000nm thickness and (n2) reflective index, and drying the 
coated substrate and firing the coated substrate at 1 50-700° C. 
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* NOTICES * - 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is a refractive index n1 in a part of glass base front face [ at least ]. Colored glass which the 
multilayers the thin film of the 1st sort and the thin film of the 2nd sort of a refractive index n2 (however, n1 > 
n2) come to carry out a laminating are formed, and is characterized by either [ at least ] said thin film of the 1st 
sort or said thin film of the 2nd sort being colored. 

[Claim 2] Colored glass of range claim 1 publication of the application for patent characterized by being the thin 
film of KMOOOnm of thickness with which each class of said thin film of the 1st sort and said thin film of the 
2nd sort is formed by calcinating an organometallic compound at the temperature of 150-700 degrees C after 
applying the solution included as a principal component, and becomes considering a metallic oxide as a subject 
[Claim 3] Colored glass of range claim 2 publication of the application for patent characterized by the 
organometallic compound contained in the solution applied for said 1st~sort thin film formation as a principal 
component being the alkoxide of at least one sort of metals chosen from the group of Ti, Zr, Ta, and Sb. 
[Claim 4] Range claim 2 of the application for patent characterized by the organometallic compound contained in 
the solution applied for said 2nd-sort thin film formation as a principal component being the alkoxide of at least 
one sort of metals chosen from Si and aluminum, or colored glass given in three. 

[Claim 5] Range claims 1 , 2, and 3 of the application for patent characterized by the coloring agent being added 
by either [ at least ] said thin film of the 1st sort, or said thin film of the 2nd sort, or colored glass given in four. 
[Claim 6] Colored glass of range claim 5 publication of an application for patent with which said coloring agent is 
characterized by being a colored metallic oxide. 

[Claim 7] Colored glass of range claim 5 publication of an application for patent with which said coloring agent is 
characterized by being an organic pigment or organic dye. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the colored glass with which the coloring coat was formed all 

over a part of glass front face. 

[0002] 

[Description of the Prior Art] Conventionally, from colored glass, it is called for that it can color by a favorite 
color tone and the favorite depth of shade or that thermal resistance is high, that cost is also low, etc. And also 
in the colored glass of the type which forms a coat in the glass front face used as a base, and is colored it, in 
order to fill these demands, various approaches are developed. The following approach etc. is learned as main 
things of such glass surface coloring. 

[0003] (1) The approach which applies to a glass front face the enamel which uses solder glass as a principal 
component, and can be burned (the enamel method). 

[0004] (2) Chemical or the approach of forming the multilayers of the thin film of a high refractive index, and the 
thin film of a low refractive index in a glass front face by physical vacuum evaporationo (vacuum deposition) 
(3) How to color by applying the paste containing noble-metals compounds, such as silver and copper, to a glass 
front face, heating it, and exchanging the alkali-metal ion on the front face of glass for noble-metals ion (the 
staining method). 

[0005] (4) How to form in a glass front face the thin film which the solution containing an organometallic 
compound and a noble-metals compound was applied [ thin film ] to the glass front face, was heated [ thin film ], 
and made noble-metals colloid generate in a metallic oxide (the raster method). 

[0006] (5) How to apply to a glass front face the solution (for an organic pigment, organic dye, a metal salt, etc. 
to be added further) which contains a metal alkoxide as an organometallic compound, calcinate it, and form the 
coat of a colored metallic oxide (sol gel process). 
[0007] 

[Problem(s) to be Solved by the Invention] However, what has the depth of shade deep in restricting the shade 
selection nature of the thin film obtained to each above-mentioned conventional coloring is difficult to get, or 
there are demerits and troubles, like that thermal resistance is inferior and cost is high, respectively, and an 
approach which fills all demands as coloring is not yet acquired. Therefore, the present condition is having 
doubled with the application of colored glass, and some of demands having reached a compromise, and having 
chosen the second best safe approach. 

[0008] The main troubles which the above-mentioned approach has are raised to below. 
[0009] (1) Hard glass cannot be used for the enamel method as a base from the relation of a coefficient of 
thermal expansion. Moreover, since the thermal resistance of the enamel itself is not so large, when thermal 
resistance is required, it cannot use like an electric bulb or the components of a vehicle. Furthermore, 
BUTSUBUTSU remains and a fine sight is spoiled also for the appearance after film production of the colored 
glass which may contain an element harmful to the bodies, such as cadmium, in an enamel, and is obtained not 
much preferably from the field of environmental protection in many cases. 

[0010] (2) In the case of the approach of forming multilayers by vacuum evaporationo, expensive equipments, 
such as a vacuum evaporationo machine, are required, and when exhaust air processing takes time amount, it 
becomes what has cost there is also little 1 time of throughput and very high. Moreover, although a film can be 
produced good in a plane base front face, it is difficult to cover the curved-surface section like an electric bulb 
or a cap to homogeneity, and to produce a film. 

[001 1] (3) Although the color tone acquired by the staining method is decided with the presentation of a glass 
base, since it is what is depended on coloring of silver or copper in almost all cases, the width of face of shade 
selection is narrow, and remain in range called yellowish green yellow ****** - red. 
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[0012] (4) the«cost of materials not only becoming very high since noble metals are used for the raster method 
but colored — in transparent coloring, by one processing, since the depth of shade obtained is thin, two coats 
must be given until it becomes required thickness. As a result, it becomes cost quantity. 

[0013] (5) When making an inorganic compound contain using a sol gel process and coloring, since the depth of 
shade is thin too, need two coats. In giving two coats with a sol gel process and forming multilayers, it not only 
becomes cost quantity, but it becomes easy to produce a crack on the film as a layer is piled up, in order to 
need strict management of a solution and to repeat desiccation and baking for every layer. On the other hand* 
since coloring matter and a color decompose with heat and a color disappears although it applies once, it comes 
out and the depth of shade of remarkable thickness is obtained in adding an organic compound as a coloring 
agent, thermal resistance is very small. 

[0014] The advantage and demerit of an all directions method are collectively shown in the next table 1. It 
expresses that the front Naka O mark is excellent in the item, that x mark is inferior, and that ** mark is the 
middle. 



[0015] 
[Table 1] 
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It sets it as the purpose that manufacture is also easy and thermal resistance offers large colored glass also 
with the wide width of face of the selectivity of the depth of shade or a color tone by offering the outstanding 
colored glass which this invention was made in consideration of the above-mentioned situation, compensated 
the demerit of conventional colored glass, and employed the advantage efficiently, i.e., a sol gel process. 
[0016] 

[Means for Solving the Problem] This invention advances research wholeheartedly, in order to attain the above- 
mentioned purpose, and it finds out and constitutes that the vitreous humour thin film with which refractive 
indexes differed is obtained by the sol gel process, the glass front face which adds the matter which serves as a 
coloring agent at least at one side of the thin film with which refractive indexes differed, and serves as a base is 
made it to carry out a laminating, and cobred glass with a deep color is obtained easily. 
[0017] That is, this invention is a refractive index n1 in a part of glass base front face [ at least ]. The 
multilayers the thin film of the 1st sort and the thin film of the 2nd sort of a refractive index n2 (however, n1 > 
n2) come to carry out a laminating are formed, and it is characterized by either [ at least ] said thin film of the 
1st sort or said thin film of the 2nd sort being colored. And each class of said thin film of the 1st sort and said 
thin Film of the 2nd sort is formed by calcinating an organometallic compound at the temperature of 150-700 
degrees C after applying the solution included as a principal component, and is characterized [ further ] by being 
the thin film of 10-1000nm of thickness which becomes considering a metallic oxide as a subject. 
[0018] In this invention, any of elasticity, hard, or half-rigid glass are sufficient as the class of glass usable as a 
base, and it does not ask the coefficient of expansion of glass. Moreover, it is not based on the presentation of 
glass, such as lead glass, phosphate glass, and a soda lime,, either, but it is applicable even if it is the thing of 
what kind of presentation. Moreover, the configuration is not limited to a plane tabular thing, but is possible also 
on a curved surface. And since coincidence covering of a table and a flesh side can be performed, it can color 
deeply by fewer film production actuation. Of course, it is possible to cover only one side. 

[0019] In this invention, in order to form the thin film of the 1st sort, and the thin film of the 2nd sort with a sol 
gel process, the solution which contains an organometallic compound as a solute used as a principal component 
is applied to the glass front face used as a base. It is expressed with metal alkoxide {M[ general formula ] (OR) n 
as an organometallic compound, and is also called a metal alcoholate. Since adjustment of the thickness at the 
time of spreading is also easy, it is [ that} to which M expresses a metallic element and R expresses an alkyl 
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group solutiorHzes, and tends to make various additives contain ] suitably usable. However, if differentiation of 
the refractive index of a metallic oxide is possible by not limiting this invention to a metal alkoxide, decomposing 
and oxidizing at the time of baking, and serving as a metallic oxide, and choosing a metaled class, it is possible to 
use it, no matter it may be what organometallic compound. 

[0020] It sets to this invention and is a refractive index n1. As a metal alkoxide contained in the solution applied 
for formation of the 1st thin film (high refractive-index thin film) as a principal component For example, titanium 
tetra-ethoxide (or it is also called tetraethyl titanate), Although the alkoxide of Ti, such as titanium tetra- 
isopropoxide and titanium tetra-normal butoxide, is desirable For example, the alkoxide of Zr, such as zirconium 
tetra-ethoxide and zirconium tetra-isopropoxide, Or tantalum PENTA ethoxide, tantalum PENTA isopropoxide, If 
the alkoxide of Sb(s), such as an alkoxide of Ta, such as tantalum pentanol mull butoxide, or anti MONTORI 
ethoxide, and antimony trinor mull butoxide, etc. is calcinated and oxidizes, the metal alkoxide to which a 
refractive index becomes high is suitably usable. Moreover, you may use it combining two or more kinds of 
alkoxides. 

[0021] As a metal alkoxide contained in the solution applied for formation of the 2nd thin film (low refractive- 
index thin film) of a refractive index n2 (however, n1 > n2) as a principal component in this invention for example, 
silicon tetra-ethoxide (or a tetra-ethoxy silane — ) Silicon [ which is also called tetraethyl silicate ] tetra- 
isopropoxide (tetra-isopropoxysilane), The alkoxide of aluminum, such as an alkoxide of Si, such as silicon tetra- 
normal butoxide, or aluminum NIUMUTORI ethoxide, aluminum TORIISO propoxide, and aluminum trinor mull 
butoxide, etc. is suitably usable. Too, you may use it combining two or more kinds of alkoxides. 
[0022] In addition, it sets to this invention and is the refractive index n1 of the 1st thin film. The range of 1.5- 
2.6, and refractive index n2 of the 2nd thin film It is desirable that it is in the range of 1.2-1.9. 
[0023] In this invention, when preparing the solution which contains the above-mentioned alkoxide as a principal 
component in thin film formation, the acetic acid and hydrochloric acid for adjusting chelating agents, such as 
ester, such as alcohols, such as ethyl alcohol, isopropyl alcohol, and butyl alcohol, and methyl acetate, ethyl 
acetate, and an acetylacetone, and a hydrolysis rate as a solvent, water, etc. can combine and use an usable 
solvent if needed in a sol gel process. 

[0024] In this invention, the inorganic metallic compounds represented with sulfates, such as hydroxylation salts, 
such as nitrates, for example, copper hydroxide, such as chlorides, for example, a copper nitrate, such as a 
cobalt chloride, a copper chloride, ferric chloride, cerium chloride, a lead chloride, a nickel chloride, a bismuth 
chloride, a neodymium chloride, tungsten chloride, indium chloride, and a manganese chloride, a chromium nitrate, 
nickel nitrate, a cobalt nitrate, iron nitrate, a lead nitrate, a bismuth nitrate, and manganese nitrate, and an iron 
hydroxide a copper sulfate, an iron sulfate, and cerium <4> sulfate, etc., for example are usable as a coloring 
agent with possible making a thin film contain By making it dissolve into the above-mentioned alkoxide solution, 
into a thin film, these coloring agents are incorporated easily, serve as a colored oxide and can color a thin film 
by baking. 

[0025] Moreover, in this invention, colored metallic oxides, such as cobalt oxide, cerium oxide, oxidization copper, 
a lead oxide, ferrous oxide, nickel oxide, the bisumuth oxide, an oxidization praseodymium, neodymium oxide, 
titanium oxide, tungstic oxide, indium oxide, an oxidization holmium, manganese oxide, or oxidization europium, 
are also usable besides the coloring agent of the inorganic metallic compounds of the type which serves as a 
colored oxide and colors a thin film by baking as described above. Since these metallic oxides are refractory in 
the above-mentioned solution, it is desirable to use it, making it distribute in a solution in the state of a particle. 
[0026] A rhodamine and carmine are made [ using almost all the organic dye and organic pigment other than the 
above-mentioned inorganic compound as an organic coloring agent, or ] as a coloring agent with possible making 
a thin film contain in this invention. 

[0027] As an approach of applying the above-mentioned solution in thin film formation in this invention, although 
a dipping method (dip painting cloth method), a spray method, or a spin coat method is usable, for example, 
among these, the dipping method is especially suitable from being easy to manage thickness by accommodation 
of a pull-up rate etc. 

[0028] In forming the thin film of this invention, the above-mentioned solution is applied to the glass front face 
used as a base, and baking is performed, after evaporating a solvent after that and drying a coat. In a glass front 
face, hydrolysis and condensation polymerization of an organometallic compound like an alkoxide happen, and the 
desiccation gel object coat which changes considering a metallic oxide as a subject changes with such actuation 
to a vitreous humour coat. 

[0029] Although the temperature at the time of baking has the desirable 150-degree-C or more range of 700 
degrees C or less, in order to burn the coat which consists of a formed vitreous humour and to enlarge a degree 
of hardness in total, the range below 300-degree-C or more glass transformation temperature is more desirable. 
However, when using organic dye and a pigment as a coloring agent, it is made to carry out below with the 
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decomposition* temperature. 

[0030] The thickness of one layer each of the thin film formed by the above-mentioned actuation has the 
desirable range of 10-1000nm, and it is the range of 20-500nm more preferably. When thinner than 10nm, even if 
it makes a coloring agent contain, the required depth of shade is difficult to get, and since a crack enters or 
nebula arises on the other hand in being thicker than 1000nm ? it is not both desirable. 

[0031] In obtaining the colored glass of this invention, the number of layers of the thin film by which a laminating 
is formed and carried out by the above-mentioned actuation consists of every one or more layers of the thin 
film of the 1st sort, and the thin film of the 2nd sort, and it is desirable that it is two-layer at least. And although 
the depth of shade can be made deep by carrying out the laminating of the two above-mentioned kinds of thin 
films by turns further, it is desirable that they are at most 15 layers. Since it not only becomes easy to produce 
a crack, but will become cost quantity when a process increases if a number of layers increases exceeding 15 
layers, it is not desirable. 

[0032] In this invention, the colored multilayers of the deep depth of shade can be obtained with a small number 
of layers by carrying out the laminating of the thin film of the 1st sort with a high refractive index, and the thin 
film of the 2nd sort with a low refractive index relatively, and using the phenomenon of both the absorption of 
light and refraction. Moreover, it can consider as colored multilayers with a high degree of hardness with large 
thermal resistance with sufficient coloring by making colored metallic-oxide impalpable powder or the inorganic 
metallic compounds which turns into a colored metallic oxide by baking contain as a coloring agent. As compared 
with the case where multilayers are formed by spreading of one kind of solution according to a sol gel process, 
the deep depth of shade is obtained with an easy and small number of layers, and management of a solution is 
also easy also for the adjustment. 
[0033] 

[Embodiment of the Invention] This invention is explained in detail according to an example below. 
[0034] In advance of manufacture of the colored glass in which a cross section is shown, the solution for thin 
film formation was first prepared to <example 1> drawing 1 . 50g of chromium-nitrate 9 hydrates was added to 
the liquid which mixed titanium tetra-normal butoxide 50g as a metal alkoxide, and mixed ethyl alcohol 300g, 
acetylacetone 20g, and 20g of acetic acids as a solvent as a coloring agent, and it agitated for 2 hours. It was 
left after that for 24 hours, 100g of ethyl acetate was added further, and the 1st liquid for the 1st-sort thin film 
(high refractive-index thin film) formation was obtained. 

[0035] On the other hand, 15g of cerium-nitrate (III) 6 hydrates was added to the liquid which mixed tetra- 
ethoxy silane 100g as a metal alkoxide, and mixed isopropyl alcohol 200g, ethyl alcohol 250g, and 50g of 
decinormal hydrochloric acids as a solvent as a coloring agent, and it agitated for 2 hours. It was left after that 
for 24 hours, 100g of ethyl acetate was added further, and the 2nd liquid for the 2nd-sort thin film (low 
refractive-index thin film) formation was obtained. 

[0036] Subsequently, it was immersed in the 1st liquid and tabular slide glass 1 with a thickness [ as a base ] of 
1mm was pulled up at the rate of 1 10 mm/min. And it calcinated for 10 minutes at 500 degrees C after 
desiccation for 10 minutes by 150 degrees C, and the thin film 2 of the 1st sort was formed. After being 
immersed in the 2nd liquid after cooling and pulling up at the rate of 20 mm/min, the thin film 3 of the 2nd sort 
was formed by same baking processing. The still more nearly same actuation was repeated, and as a cross 
section was shown in drawing 1 , the multilayers which carried out the laminating of a total of five layers to the 
order of the thin film 2 of the 1st sort, the thin film 3 of the 2nd sort, the thjn film 2 of the 1st sort, the thin film 
3 of the 2nd sort, and the thin film 2 of the 1st sort, respectively were formed in both sides of glass 1. 
[0037] The thickness of each class of 9.1x10 to 2 micrometer and the thin film 3 of the 2nd sort of the thickness 
of each class of the thin film 2 of the 1st sort of the obtained colored glass was 5.4x10 to 2 micrometer. The 
thin film 2 of the 1st sort makes oxidization titanium a subject, chrome oxide 4 is contained as a coloring agent, 
it changes, the thin film 3 of the 2nd sort makes silicon oxide a subject, and cerium oxide 5 is contained as a 
coloring agent, and it changes, the chromaticity of this glass — the TOPCON CORP. make — when measured 
using chromoscope BM-5, the yellowish green of x= 0.4768 and y= 0.4505 was presented by illuminant A. 
[0038] As the principal component of the 1st liquid of <an example 2> was set to titanium tetra-isopropoxide 
45g and a coloring agent was not included, the coloring agent of the 2nd liquid was changed into 30g of cobalt 
nitrate (11)6 hydrates, and also the 1st liquid and the 2nd liquid were prepared like the example 1. 
[0039] Subsequently, using this 1st liquid and 2nd liquid, the slide glass front face was made to carry out the 
laminating of the thin film of the 1st sort, the thin film of the 2nd sort, and the thin film of the 1st sort to this 
order, the multilayers which consist of three layers were formed in glass both sides, and light-blue colored glass 
was obtained. In thin film formation, desiccation / baking conditions etc. made 130 mm/min 120 mm/min and the 
raising rate from the 2nd liquid, and also performed the raising rate from the 1st liquid like the example 1. The 
thickness of each class of 8.4x1 0 to 2 micrometer and the thin film of the 2nd sort of the thickness of each 
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class of the thin film of the 1st sort of the obtained colored glass was 13.2x10 to 2 micrometer. 
[0040] The coloring agent of the 1st liquid of <an example 3> was changed into 35g of cerium nitrates, it was 
made for the 2nd liquid not to contain a coloring agent, and also the 1st liquid and the 2nd liquid were prepared 
like the example 1. 

[0041] Subsequently, using this 1st liquid and 2nd liquid, the slide glass front face was made to carry out the 
laminating of the thin fijm of the 1st sort, the thin film of the 2nd sort, and the thin film of the 1st sort to this 
order, the multilayers which consist of three layers were formed in glass both sides, and purple colored glass was 
obtained. In thin film formation, desiccation / baking conditions made 80 mm/min 70 mm/min and the raising rate 
from the 2nd liquid, and also performed the raising rate from the 1st liquid like the example 1. The thickness of 
each class of 7.8x10 to 2 micrometer and the thin film of the 2nd sort of the thickness of each class of the thin 
film of the 1st sort of the obtained colored glass was 8.5x10 to 2 micrometer. 

[0042] It is made for the 1st liquid of <an example 4> not to contain a coloring agent, and it changed the coloring 
agent of the 2nd liquid into 25g of iron nitrate, and also it prepared the 1st liquid and the 2nd liquid like the 
example 1. 

[0043] Subsequently, using this 1st liquid and 2nd liquid, the slide glass front face was made to carry out the 
laminating of the thin film of the 1st sort, the thin film of the 2nd sort, the thin film of the 1st sort, and the thin 
film of the 2nd sort to this order, the multilayers which consist of four layers were formed in both sides, and the 
colored glass of an umber color was obtained. In thin film formation, desiccation / baking conditions made 120 
mm/min 40 mm/min and the raising rate from the 2nd liquid, and also performed the raising rate from the 1st 
liquid like the example 1. The thickness of each class of 6.0x10 to 2 micrometer and the thin film of the 2nd sort 
of the thickness of each class of the thin film of the 1 st sort of the obtained colored glass was 1 1 .8x10 to 2 
micrometer. 

[0044] It is made for the 1st liquid of <an example 5> not to contain a coloring agent, and it changed the coloring 
agent of the 2nd liquid into 15g of tungstic oxide particles, and also it prepared the 1st liquid and the 2nd liquid 
like the example 1. 

[0045] Subsequently, the multilayers which 120 mm/min and the raising rate from the 2nd liquid were made into 
100 mm/min for the raising rate from the 1st liquid, and also consist of five layers like an example 1 were formed 
in both sides using this 1st liquid and 2nd liquid, and yellow colored glass was obtained. The thickness of each 
class of 8.6x10 to 2 micrometer and the thin film of the 2nd sort of the thickness of each class of the thin film of 
the 1st sort of the obtained colored glass was 10.1x10 to 2 micrometer. 

[0046] The coloring agent of the 1st liquid of <an example 6> and the 2nd liquid was changed into 20g of cobalt 
blue (CoO-nAI 203) particles, and also the 1st liquid and the 2nd liquid were prepared like the example 1. 
[0047] Subsequently, using this 1 st liquid and 2nd liquid, the slide glass front face was made to carry out the 
laminating of the thin film of the 1st sort, and the thin film of the 2nd sort to this order, the multilayers which 
consist of two-layer were formed in both sides, and blue colored glass was obtained. In thin film formation, 
desiccation / baking conditions made 130 mm/min 120 mm/min and the raising rate from the 2nd liquid, and also 
performed the raising rate from the 1st liquid like the example 1. The thickness of 9.5x10 to 2 micrometer and 
the thin film of the 2nd sort of the thickness of the thin film of the 1st sort of the obtained colored glass was 
10.6x10 to 2 micrometer. 

[0048] Changed the coloring agent of the 1st liquid of <an example 7> into alcoholate (cerium TORIISO 
propoxide) 20g of a cerium, and the coloring agent of the 2nd liquid was changed into 25g of particles of the 
bisumuth oxide, and also the 1st liquid and the 2nd liquid were prepared like the example 1. 

[0049] Subsequently, the multilayers which a slide glass front face is made to carry out the laminating of the thin 
film of the 1st sort, the thin film of the 2nd sort, and the thin film of the 1st sort to this order, and consist of 
three layers were formed in both sides using this 1st liquid and 2nd liquid, and yellow colored glass was obtained. 
In thin film formation, desiccation / baking conditions made 20 mm/min 120 mm/min and the raising rate from 
the 2nd liquid, and also performed the raising rate from the 1st liquid like the example 1. The thickness of each 
class of 9.5x10 to 2 micrometer and the thin film of the 2nd sort of the thickness of each class of the thin film of 
the 1st sort of the obtained colored glass was 5.0x10 to 2 micrometer. 

[0050] The coloring agent of the 2nd liquid of <an example 8> was changed into 50g of a rhodamine 123, and also 
the 1st liquid and the 2nd liquid were prepared like the example 1. 

[0051] Subsequently, made 120 mm/min and the raising rate from the 2nd liquid into 100 mm/min for the raising 
rate from the 1st liquid, and the baking conditions of the thin film of the 2nd sort were made into 10 minutes for 
the baking conditions of the thin film of the 1st sort at 300 degrees C by 500 degrees C for 10 minutes, and also 
yellow colored glass was obtained like the example 1. The thickness of each class of 9.0x10 to 2 micrometer and 
the thin film of the 2nd sort of the thickness of each class of the thin film of the 1st sort of the obtained colored 
glass was 9.3x10 to 2 micrometer. 
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[0052] It was made for the 1st liquid of <the example 1 of a comparison> and the 2nd liquid not to contain a 
coloring agent, and also the 1st liquid and the 2nd liquid were prepared like the example 1. 
[0053] Subsequently, when carrying out the laminating of the thin film of the 1st sort, and the thin film of the 
2nd sort using this 1st liquid and 2nd liquid until it became the same thickness as the depth of shade of the 
colored glass of an example 1, the laminating of nine layers was needed for both sides. 

[0054] In addition, the permeability curve of the colored glass of the example of this invention was shown in 
drawing 2 . The Hitachi spectrophotometer U3200 was used in measurement. According to this invention, colored 
glass with sufficient coloring was obtained in various color tones so that clearly also from drawing 2 . 
[0055] 

[Effect of the Invention] As explained above, according to this invention, thermal resistance is large, the depth of 
shade is deep, coloring is also good, and, moreover, outstanding colored glass also with a low manufacturing cost 
is offered as compared with conventional colored glass. 
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*. NOTICES * * * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the cross-section structure of the colored glass of the example 
1 of this invention. 

[Drawing 2] It is drawing showing the spectral transmittance curve of the colored glass of examples 1-8. 
[Description of Notations] 
1 Glass base 

2 Thin film of the 1st sort which makes oxidization titanium a subject 

3 Thin film of the 2nd sort which makes silicon oxide a subject 

4 Chrome oxide 5 ... Cerium oxide 
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Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in^he images include but are not limited to the items checked: 

£1 BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
CFfADED TEXT OR DRAWING 

JZl BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ ^RAY SCALE DOCUMENTS 

LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



